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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a piezoelectric generator, excellent in 
power generation efficiency, using piezoelectric ceramic elements. 
SOLUTION: A layered piezoelectric ceramic plate 1 is formed by bonding two 
plate-like piezoelectric ceramic elements 1a and 1b with opposite polarization, 
and power is generated by hitting one side or both sides of the piezoelectric 
ceramic plate 1. 
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JME L . C ©E^-te 7 3 » X «©— #flW©ffiX 

C 2 ] ««© 2 ft©E*-te * . 
#©*j£fflfC0rg£0fc»K©JES-fe7 3 » ^x&Cc 

fa l, . flS*«*»fTl/ t^lTS C 

i*Hiit4EtSSSI. 10 
3 ] 2 tfc©ffS-te 75'^ * . 

JfJl&U C©Elt7; £*«©M4£gfl£ a > 

*t-C3Q# L- . C ©EES-fe 75^ Xt£©-m!J©ffiX« 

So 

[ 4 ] ±ffi!S *JS 2 iCMffiCD ^r>a >f*CC}g 

S v ^^«*«JT-S-4*HO»JT(**aa:WfcCi«:«p« 20 

cot, > *rn^tciBtg<DEEm^m^So 

[1S*3I 7 ] ±idHH-fe 7$-; ZXfoomj-? 5»flt 30 

r #fe*r £ c i * i *r 5 1 ^ 6 1**31 6^ 

[ f«*3I 8 ] ±12 2 tJWDff *-fe 5 5 v Z X m+<D^ ft 

1 *p6is*3S7 (D^-rtiMaEM<DKm^mmmo 

isji n >nsiBxotm«:ffic^ c i 4 -r sis* 
3i 1 *>6s»*s 8 ^>rM^am<DSM^m^So 

[0 00 1 ] 
[0 0 0 2 ] 

it&&>msi KMtmimmft^^-tmimx. 
*)\,*?-t<Dm<Dm&m*m£ Lx^m^mmm^h^ 

r-fe^ S 5/ ^^(DP Z (piezoelectri 

c ceramics) ^<D$tU&$>2> 0 50 
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[0003] Eit7^ * **3RT-«. susatiuc a: 

at^i), c©e«#6*«k«:. 7 2>y;i4t*<D*K3 
zmnmm&**)\' d ?*wmi,* ®R3 2*£tf>fcE« 

SIMP* 3 1 CCfcto*«tt*»fiLr«ax*^4f«rHia 
[0 00 5 ] 

C#E^Ki*LJ:^i"r^aH] ±IBP Z T*<BE«-fe 

£<tl>5ia«#*r>fc. *fc. ±ieSS3 2 <bEH2 7 
^ y ^Xf^t3 1 ittt*R3&«R«cS*3&>6. JltftcD* 
-fr <fWIL«cl>«|Jffi) £S«3 2 iEH27 5 -7 

©*^Elt7^ * *X3W-«3 1 CC5Jtft£t§^C 

So 

[0006] c<ommz, frftzmmcmfrMmztitc 

[0 0 0 7 ] 

[0 0 0 8 ] tsfc. **«ecft4E*»flK6KW, SIX 
©2tS(C[)E«-fe^5 ^ a, lb*, ^1 

r^]tc LXm^LtcmiKcoKm*^ ^ 7^xftl tcjgjsS 

[0009] ttc, *mm%z&M§m&mz. 

02fM1^7v^Xl^la, lb*. #ffi*2! 

i c(de^7^ ^ <d— -ft mom 

[0010] $6CC, ^AK(cffi^ES»*iSa». ± 
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IS? vis 3 >fyf 3 (tCm&LtcR.niz'? 5 ? i 

£»*T{*4 iRttfcC <tr*5. 
[0 0 1 1 ] *fc, *^CCtt&jEttjMSttB2. ±12 
* ? U a >tt 1 1 T^l/cEl-fe7 5^^«14E 

r&6 0 

[0012] Cftte»n*T, ±iS2tj(CDEm-te7 s * * 

**tE2*ttDftW, C(D:/P?-**«2*RfT0rS 
[ 0 0 1 3 ] * fc % ±IB2 feOffi^-fe ^ == * f^M^ 1 

&o £tc % ±IBE^i-fe^$ » fxmj- 1 a, lbilt 
[0014] 

[0 0 15] Hit*. M«^BBS3n/c1SttC[>gg8<D 
M*S«JCcE*-fe 5 5 **x«l £iSgO, cn^El-fe 

7s«;^si 4 cdbhtk: cfc o ««r 4 or £> 

S. 8 ^OflMWC * *^a>«3*S»*f6/f| 

»5 Sffll>tE«-fe7 5 1 tftlti. 

GMfe;fr©»Jffitcfc, fil«eci/TEE*fe^ S ^XSl^ 

1 (DlnjM^^ ffiO^SBCC^P-f ^ £t£2 
T£ 0 -tor, MEi-fe7 5 v ZTsfaimc, rtj-fl 

[0016] ±iaE^-fe^ s-;^si a, m-Bf& 
(m-ttn* m-mvi. m—mz) <D2ft<omR<Di£m 

a, 1 b(D»ffi(Dffitt4igCC0rS^0/cfe©r*S o 
COEI— J&88©-fe5 5 ^^SHM a, lb^l/c 

dffi*«f* «#JBOfcl>SIHi> Kfcto*!8»jWtott 
£. C(D»£. — #<Dffl«(D-fe5 ^ * ^XfST- 1 a#{#fi 

^ia, i btemmcmmzfttc&nmf&ttez. 
[0017] ±ia*^ffi***ccfcto*ts»7WtT*>n* 

<b, — #<Z>E«-fe-7 5 sr *X3TF- 1 a (Xtt 1 b ) rf# 
fiiiRffl<fc©M^(D^fflWftonr, #ffi#flfcri?Sft 



(3) ftM 2001-145375 

4 

[0 0 18] i/c, CC-C(i2fS((Z)EIt7^7^^ 
?la, lb?:lll/c^ §E1^7^>n^l 

a db)*, *n-ena»«igirsc<!:^r#-5 0 
c©«JBflBSrtt. a«©«WE*-fe7 5 * txmzm 
(c<Dm*&\mfe<DM&zm-) or, -*®E*-b 

^5 -^^1 a (X»l b) *Jg«trS. CCD<fc^ 

a/itfiigi-r&cir. «*iffl»tt»tt**r&» 

»*#«cj:r)«^0fc»^«:tt, COWt^JMcJ: 0 , « 

[0019] ±E* * i/3>fi3lt ^fiJc«Bi». 

> 3 >S3 ©**8B©*«rS#»5 *ffll^EH27 S 
^ **t£ 1 *B»0fc<Dtt, ESUz? ^^^filOi 
20 tt*«a[3ti:&l»/c26r*S. ES-i27 5^^fil*i 

mm-rzm^, coEit 7 > 

[0 02 0] ^•r>a>«3*iWCi"C 1 E*te5 
fi<&5. S/c, ^7y 3 >WiEH27;^Xfil 
«WEC»«^fiE«fla«gerjBJiE3ftr*$0. iS^4CDSfT 

30 a^EW-fe^s ^^^ffii *isai"r*o 

[0 0 2 1 ] Sr. ±GEWB««ai«. ®> tt. gcl^ 
tiAW^f^ffl^^JfflO/c^oasbRtlom^tccg^ 
«Hc4«^W^7rt*(E«|0raE*<DE*H27 5 v 

z> 0 -tor, EflH2 7 5y^xsiwffitt^ift*gsti, 

[0022] &*>\ cctwmiir, ±isa^4 
*^v^7rtccieaorEa-b7 a >^ ^x«i *^jtt 

40 K6tisfe<z>r«^c<, ffeccRtt^, Bwmommm-c 

*r>rfeil^ */c, ^W^7^CRg6*r, KfTtt^aSE 
tc^«jr ^ ^> fccor , Krrft* 5 u-;ucc?3or^ 
tt-rii^ttJBSSrA^rfeii*. fficc, />->t^7cdk 

*«O--a%H3e0*O(fi4BCC±8MI»4*BK0«W. 
[0 0 2 3 ] H2». ±iEE«*«Sa*flBC^ 

t^a^*«oyt«»**«r**««aicDiga**o 
50 fetor*s. cosf&ajsatt, 2ocoEl-fe7^7^ 
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*«1 tLXPZT 1MPZT2, Siaffly^*-K 
D1-D6, l^fSt^^VfVfC, X4??S 
WROTKfcy-/*- KL 1-L3^TS. PZTir 
#6«L;fc«SUi, y-Y*- KD 1 -D 3«:J: O^ttSSSK 
Sh, *fcPZT2T»«L/ca»«, y-f*-KD4 
-D6CCJ:*)*«aiilSti4. Cft6> 

KL l^L3*jft*TT4. 

[0024] H3tt> HlOE«757*^Slt» 10 
itfeEramBOfflrAft. COEWftttKKK. M 

ASBO±ffi8Sao # TffiWtc * > 3 >gp# i i %ig 

gu, cn6^^->3>gptti i ©HgKcE«-tz^ s * 

(la. 1 b) *K»iiA,-e3a*SttS. C<D 

pubic, *ft**vw :/7*e«u ztxhm-fm 

[0 0 2 5 ] ieEUHGHH. W5£©««fR«©» 

fitt^&esti. (iM?mi«< oasn-cs£»«« 

. [ 0 0 2 6 ] 04 tt, HMJBfllOEEWMKKBOMr A 
C<DEESR«»IK«. ^ilttOS^l 4(Dftmm<D 

2&m <3*Bfa±fe^lS) cc t ffi«H^5«»McE* 

7;^^1SUKIl, WE«-fe5 5 * t>7M\<Ofa 

[0 0 2 7 ] SSI 1 5T»K$4 

C©*a4^6¥Bt#l 6**otl TtfS. -S 

a*. »©**«WMtCc{tW«. SJSMttSttLTE* 

[0 0 28 1 ^5^ ^^tt*ffil^EWft«KaK>M 

44S9 3W* COm^^3>fi3^Eai t C 
CD* 9 > 3 >« 3 ©*j»©aK:&*tt5 *JBl»TE* 

ttCDttmm*. JbifiOfciiOr**. C©E^Mgl 

•aittccj:r>r«W4Bff«42^s9^^«i*jejT 50 
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[ 0 0 2 9 ] 3 MjLlflM»lBOEmAS|jaE& 
tiCiferSS. C©»*»»©E**««i«tt, & 
3 tifcSBOftiHCc, JuSOfc© titrate* 

^> 3 >«3> tM«5*jBi»TE»fe5 5 -^^fii 

[0 03 0 ] S£or±«KI«CD»JBCC«4E««««a 
- P«r^S*IS**J:9K: , rti« 1 aOB«:*jW*|?«E*|g 

wt. »©«ft**ijfl3LT?s«**c£T> ?w <#«) 
©jSttSMt UT©«/B*fcj»flrr* 

[0031] 

m««KKCcJ:ii«, «tt©2tfc©E*fe5 5 v 

[0 0 3 2 ] S/c, JftfrDEH-te^:: s^^K***^ 

[0 0 3 3 ] S/c. *«Wtc«4E«ft*aSK«c ±n 
H— »3B©E«-b^5 ^Xf^fflC^lttOE 

[0 0 3 4 ] 3 6tt, ±EEt-b5S^«©BfIf 

Ei-fe7^ y 2 zm*&mmc&mznzt 

$>z> 0 E*-fe^5->*^*-w>*ti-en*. tRtt 

[Hi] c<D»w©njso-^jR«tc«aE*#Ena6« 
[02] H3fc»*a©@Kiar*4. 
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ytEE«»«s«**-rBiMiaTft*. 
[01] 
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ttffi 2 0 0 1 - 1 4 
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la. lb ffim-tz5 5 -j fXM? 
2 ^"n^^^ffi 

3 . 11 2> v ^ 3 ( * •? %/ 3 >«) 
4 BMT# (MXK) 
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